Ischaemia and the myocyte cytoskeleton: review and speculation.
The cardiomyocyte cytoskeleton is composed of a highly organised complex array of specific proteins, arranged to transmit mechanical forces within the cell, to adjacent cells and the extracellular matrix, as well as to maintain internal organisation of cellular organelles. Although most of the published reports on cytoskeletal proteins refer to non-myocyte and smooth muscle cells, there seem significant homologies with cardiac structures. The specific interactions of some proteins in certain cytoskeletal structures are established and may be analogous to interactions in cardiac myocytes, but the roles of many proteins are uncertain, and the list of proteins that compose the cytoskeleton is likely to be incomplete. Some proteins may serve a dual role, contributing to signal transduction as well as to organisation and mechanical stability of the cell. Phosphorylation of cytoskeletal proteins, and elaborate cellular systems to control protein phosphorylation levels, suggest phosphorylation as a potential mechanism of controlling cytoskeletal assembly and remodelling. Disturbances of the cytoskeleton during ischaemia may produce alterations in cell structural integrity that could account for cell injury and death. Although mechanisms both of cytoskeletal assembly in normal cells and of cytoskeletal injury in ischaemic cells are currently poorly understood, research into the interactions of cytoskeletal proteins during ischaemia includes new approaches that may increase our understanding of the pathophysiology of the cardiac myocyte.